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MARKED-UP VERSION 



[0001] The invention relates to an interface between two parts of a tool 
system, in particular a metalworking tool i n accordanco w i th tho proamblo of claim 1 . 

[0002] Interfaces of the type addressed here are known. This term describes 
connecting points between parts of a tool system, for example between a connecting 
piece connectable to a machine tool and a replaceable head, or between a tool part and 
a spacing piece, or between a spacing piece and an adapter, or between a holder that 
can be attached to a machine tool and a replaceable head on a metalworking tool. The 
interface is characterized by a first part configured as a holder which is provided with a 
recess into which an extension of a second part of a tool system can be inserted, for 
example a replaceable head provided with an extension. In the case of a metalworking 
tool with a holder and a replaceable head addressed here, it is possible to use different 
tools for metal-removal operations on a work piece. Known replaceable heads of the 
type addressed here have an extension configured as a short taper which can be 
inserted into the holder. The replaceable head and the holder have flat surfaces in the 
area of the interface which are preferably configured as annular surfaces and stand 
perpendicular to the center axis of the interface, here of the metalworking tool. This 
design of the interface is distinguished by the extremely precise alignment of the 
replaceable head to the holder, resulting in great rigidity in the area of the interface. The 
interface also has a clamping fixture which usually comprises a differential screw with 
two opposite threads (left-hand/right-hand thread). The differential screw engages the 
replaceable head with one threaded area and the holder with the other threaded area. 
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When the differential screw is rotated, the replaceable head is shifted in the direction of 
its longitudinal axis which coincides with the center axis of the metal-cutting tool, which 
pulls the extension into the recess on the holder. By configuring the extension as a short 
taper, the wall of the holder in the area of the recess, which is configured as a female 
taper, undergoes minimal elastic expansion until the flat surfaces of the holder and the 
replaceable head adjoin each other. With a rotational motion of the differential screw in 
the opposite direction, the extension of the replaceable head is pushed out of the recess 
in the holder so that the replaceable head is ejected. The differential screw has 
actuating surfaces on its end faces, for example, a hexagon-shaped internal surface 
into which a suitable tool can be inserted. However, it has proved disadvantageous with 
replaceable heads in many cases that access from the front to operate the differential 
screw cannot be implemented, for example, with a very small-diameter replaceable 
head, with replaceable heads configured as solid drill bits, with router bits whose blades 
extend beyond the axis of rotation, and similar. In these cases, the clamping screw 
configured as a differential screw has to be actuated from the holder side. To do this, 
the holder has to be removed from the machine tool, which results in long downtimes. 
The disadvantage is the more serious if the holder acting as the connection to the 
machine tool is configured as a flange which has to be aligned each time after 
assembly. With long tools or tool combinations, very long wrenches have to be used to 
operate the differential screw which usually cannot produce the required torque 
because of their length. When the differential screw has very fine threads, it requires 
several turns until the parts of the tool system making up the interface, the replaceable 
head and the holder, are rigidly connected, that Gosts time. 
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[0003] The object of the invention is therefore to create an interface which is 
easily accessible and permits rapid clamping. 

[0004] To achieve this object, an interface is proposed which has tho foaturos 
nam o d i n c l aim 1. Tho interface which that comprises, for example, a holder and a 
replaceable head, has having a clamping device with a pull stud and an eccentric cam 
coacting with it. Preferably the pull stud is located in the replaceable head and the 
eccentric cam in the holder, where the pull stud represents a continuation of an 
extension of the replaceable head. When the eccentric cam is actuated, the pull stud is 
shifted in an axial direction, that is, along the center axis of the interface so that the 
holder and the replaceable head can be clamped together. The eccentric cam is 
accessible through a peripheral surface of the parts of the tool system that are 
connected in the area of the interface. So it is no longer necessary to operate the 
clamping fixture from the front of one part or from the side of a part facing away from the 
front. It is possible to produce tools with a closed end face. It is additionally no longer 
necessary to remove a tool equipped with an interface of this type from a dedicated 
bracket on a machine tool or to dismantle it to operate the clamping fixture. 

[0005] — Add i t i ona l ombod i monts of tho i nt o rfac o can bo found in tho dopondont 

[0006] The invention is explained in more detail in what follows with reference 
to the drawings. 

[0007] Figure 1 shows a first embodiment of an interface of a tool system 
having a holder and a replaceable head in the assembled state; 
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[0008] Figure 2 shows the front side of the tool system shown in Figure 1 in 
an exploded view; 

[0009] Figure 3 shows a pull stud for the clamping fixture of the interface from 
Figures 1 and 2 in a side view; 

[0010] Figure 4 shows an eccentric cam for the clamping fixture in a 
perspective view; 

[0011] Figure 5 shows a cross-section through the eccentric cam from Figure 

4; 

[0012] Figure 6 shows a plan view onto the eccentric cam in the installed 

state; 

[0013] Figure 7 shows a partial longitudinal section through an interface in the 
installed but not clamped state; 

[0014] Figure 8 shows the interface from Figure 7 in the clamped state. 

[0015] Figure 1 shows an interface of a tool system which, as an example, is 
configured here as a metalworking tool 1 . It comprises as the first part a holder 3 and as 
the second part a replaceable head 5. It can be seen from a line 7 running in the 
circumferential direction that the holder 3 and the replaceable head 5 can be separated. 

[0016] In the embodiment shown here, the holder 3 is provided with an 
alignable flange 9 by means of which the tool system, in this case the metalworking tool 
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1 , can be attached to a machine tool. The flange 9 can also be replaced by a taper with 
which the holder 3 can be connected to a tapered holder of a machine tool. 

[0017] The flange 9 has a series of holes 25, the center axes of which run 
parallel to the center axis 27 of the metalworking tool 1 and through which the bolts can 
be passed which engage a mounting component of a machine tool. 

[0018] The replaceable head 5 has at least one, here six cutters 11 evenly 
spaced in the circumferential direction which have blades with cutting edges 15 
extending beyond the peripheral surface [[15]] 13 of the replaceable head 5. The cutters 
11 can be brazed into the main body of the replaceable head 5 or be fastened in 
another way, for example, with clamping claws. It is also possible to manufacture the 
knife head from one piece and to grind the blades into its main body, as is the case with 
a router bit. 

[0019] The replaceable head 5 shown here by way of example is a reamer. It 
can also be configured as a router bit or drill bit or similar. In the interface shown here 
therefore, one of the parts of the tool system is equipped as a metal-removing tool with 
which chips can be removed from the surface of a work piece or from a surface of holes 
drilled in a work piece. 

[0020] The peripheral surface 13 of the replaceable head 5 continues in this 
embodiment in the peripheral surface 17 of the holder [[13]] 3 so that no step is formed 
in the area of the line 7. The replaceable head 5 here forms the axial continuation of 
the holder [[5]] 3. 
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[0021] A clamping device 19 is set into the peripheral surface [[13]] 17 of the 
holder 3, comprising an eccentric cam 21 which is secured by a safety element 23 
retained by a screw 22 in such a way that it cannot fall out of the holder. 

[0022] The front part of the tool system, here configured as a metalworking 
tool 1 , is reproduced in Figure 2 in an exploded view. The same parts are given the 
same reference numbers so that reference is made to the description for Figure 1 to 
avoid repetition. 

[0023] The holder 3 has a recess 31 introduced into its end face 29 which an 
extension 33 of the replaceable head 5, preferably configured as a short taper, 
engages. With this type of design for the extension 33, the inner surface of the recess 
31 is similarly conical in configuration, a female taper. The male taper surface of the 
extension 33 and the female taper surface of the recess 31 are matched to each other 
in such a way that when the holder 3 and the replaceable head 5 are clamped together, 
a self-locking effect is achieved. 

[0024] A flat surface configured as an annular surface 35 surrounding the 
recess 31 can be seen on the end 29 of the holder 3, which lies in an imaginary plane to 
which the center axis 25 of the metalworking tool 1 stands perpendicular. The 
replaceable head 5 is also furnished on its rear side facing the end 29 with a flat surface 
configured as an annular surface 37 which is also located in an imaginary plane to 
which the center axis 25 of the metalworking tool 1 stands perpendicular. In the 
assembled and clamped state of the interface, the annular surfaces 35 and 37 are 
solidly in facial contact with each other, resulting in a precisely accurate alignment 
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between holder 3 and replaceable head 5, which is further ensured by the extension 33. 
The extension 33 effects the radial alignment and the annular surfaces 35, 37 effect the 
axial alignment. 

[0025] The extension 33 is furnished with at least one flat 39 inset into its 
peripheral surface which coacts with a corresponding flat in the interior of the recess 31 
in such a way that a predetermined rotational position of the replaceable head 5 results 
with respect to the holder 3. This means that the extension 33 can only be inserted in a 
specified rotational position into the recess 31, thus giving a defined rotational position 
between holder 3 and replaceable head 5. 

[0026] A pull stud 41 can be installed in the replaceable head 5. It is rigidly 
connected to the replaceable head or its extension 33, for example, by a threaded 
connection. A shrink fit, a bonded or brazed connection is also conceivable to achieve 
an interference fit instead of the positive connection. It is furthermore also possible to 
configure the extension 33 and the pull stud 41 as one piece. 

[0027] A boss 43, also termed a mushroom-shaped boss, which has a first 
clamping surface 45 is furnished on the end of the pull stud facing the holder 3. 

[0028] With the interface in the assembled state, the boss 43 is spaced at a 
distance from the annular surface 37 such that the clamping device 19 can coact with 
the boss [[45]] 43, which will be discussed more fully in what follows. Correspondingly, 
the clamping device 19 is positioned at a distance from the annular surface 35 such that 
it can coact with the boss [[35]] 43 on the pull stud 41 . 
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[0029] The clamping device 19 has an eccentric cam 21 which comprises an 
essentially cylindrical outer surface 47. A hollow space 49 in the interior of the eccentric 
cam 21 is accessible through this outer surface. 

[0030] A recess 51 with actuating surfaces 53 by which the eccentric cam 21 
can be rotated, for example by means of an Allen wrench, is set into the upper end face 
52 of the eccentric cam. Depending on the shape of the actuating surfaces 53, 
screwdrivers or Torx wrenches can be used. It is crucial that torque can be applied to 
the eccentric cam 21 by means of a tool. 

[0031] The eccentric cam 21 is set into a hole 55 passing through the main 
body of the holder 3 perpendicular to the center axis so that it is accessible from both 
sides. To this end, the eccentric cam 21 is also furnished with a recess with actuating 
surfaces on the end face located opposite to the end face 52 shown here. In order to 
prevent injuries, the length of the eccentric cam 21 is preferably matched to the 
diameter of the holder 3 such that it does not protrude beyond its peripheral surface. 

[0032] With the metalworking tool 1 in its assembled state, the boss 43 
engages the hollow space 49 of the eccentric cam 21 so that it cannot fall out of the 
hole 55. In the disassembled state, the eccentric cam 21 is retained by means of the 
locking safety element 23 in the main body of the holder 3. The safety element is 
inserted into an elongated recess [[57]] 58 in the peripheral surface 17 of the holder 3 
and overlaps a stepped-back area 57 of the end face 52 of the eccentric cam 21 . 

[0033] It can be seen from the drawing from Figure 2 that the annular surface 
35 is furnished with several openings 59 distributed at regular intervals which align with 
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holes in the annular surface 37, not shown here, so that coolant can be carried through 
the openings 59 to the cutters 1 1 . One exit port 61 is assigned to each cutter in the 
embodiment of the replaceable head 5 shown here. The flat 39 mentioned above of the 
extension 33 of the replaceable head 5 serves to ensure an precise rotational alignment 
between holder 3 and replaceable head 5 so that the supply of coolant is maintained. 

[0034] From Figures 1 and 2 it can be seen that with the tool system shown 
here in its configuration as a metalworking tool 1, the replaceable head 5 represents an 
axial continuation of the holder 3. In the area of the interface explained here, two parts 
of a tool system are clamped to each other in the axial direction, where annular surfaces 
35 and 37 assigned to each part lie flat against each other and exact alignment of the 
parts and great rigidity in the interface are ensured. When the extension 33 is designed 
as a short taper, the casing of the holder 3 in the area of the recess 31 undergoes 
minimal elastic expansion. 

[0035] It can be seen that with a replaceable head designed to be of a 
suitable length, the eccentric cam 21 can also be incorporated into it, when the holder 3 
then has to be designed with an extension and a pull stud, as was shown from the 
example of the replaceable head 5. This then means that for operation of the interface 
of the type shown here, it is unimportant in which of the two parts the recess for the 
extension is furnished and on which of the elements the extension is formed. 

[0036] In the area of the interface, a particularly exact alignment of the parts 
of a tool system is achieved if the extension 33 is configured as a short taper. In 
addition, this makes it very compact in construction. 
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[0037] It can be seen furthermore from Figure 2 that the number of coolant 
ducts, the openings 59 of which are visible in the area of the annular surface 35, is 
preferably matched to the number of cutters 1 1 in the tool replaceable head 5 so that 
each blade can be optimally cooled. At the same time, good chip removal is ensured. In 
the embodiment shown here, six cutters 11 and six openings 59 are shown through 
which the coolant can be taken to six exit ports. Correspondingly more or fewer coolant 
ducts are provided when more or fewer cutters are used. 

[0038] The essential parts of the clamping device 19 are explained with 
reference to Figures 4 and 5. Identical parts are given the same reference numbers so 
that reference is made to the description accompanying the preceding figures. 

[0039] Figure 3 shows the pull stud 41 in a side view. The center axis of the 
pull stud 41 coincides with the center axis 25 of the tool system addressed here, a 
metalworking tool 1 . On the left side of the pull stud 41 the boss 43 can be seen which 
has two surfaces inclined in opposite directions to one another, that is to say a first 
clamping surface 45 pointing to the right and an ejector surface 63 pointing to the left. 
The two surfaces include an acute angle with the center axis 25 which is greater than 
45°. The angles of the two surfaces do not have to be the same. The function of the 
ejector surface 63 is described in more detail in what follows. 

[0040] On the right, adjoining the first clamping surface 45, is a cylindrical 
area 65; the outside diameter of which is smaller than the outside diameter of the boss 
43. The first clamping surface 45 runs between the outermost outside point of the boss 
43 to the cylindrical area 65. 
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[0041] At a distance from the boss 43, as viewed from the boss 43, there is a 
stop ring 67 on the other side of the cylindrical area 65 which is formed by an outwardly 
projecting annular shoulder, which can also be discontinuous. 

[0042] Adjoining on the right, thus at a greater distance from the boss 43, 
there is a threaded area [[69]] 68 with an external thread which coacts with an internal 
thread in the extension 33 of the replaceable head 5 and serves to anchor the pull stud 
in the extension 33. 

[0043] Figure 4 shows the eccentric cam 21 in an enlarged perspective view. 
The hollow space 49 and the exterior surface 47 can be seen through which the hollow 
space 49 is accessible. From the outer surface 47, a circular hole 69 leads into the 
hollow space 49, the inside diameter of which is slightly larger than the outside diameter 
of the boss 43 so that it can be introduced through the exterior surface 47 and through 
the hole 69 into the hollow space 49. Adjoining the hole 69 is a slot 71 running in the 
peripheral direction of the eccentric cam 21 , whose width measured in the direction of 
the axis of rotation of the eccentric cam 21 is slightly larger than the diameter of the 
cylindrical area 65 of the pull stud 41 . 

[0044] A recess 51 with actuating surfaces 53 is incorporated into the end 
face 52 of the eccentric 21 . A stepped-back area 57 allows the safety element 23 to 
engage, which was already explained in reference to Figure 2. 

[0045] Stops 75 and 77 are formed by the stepped-back area 57 which restrict 
the rotational movement of the eccentric 21 around its axis of rotation 73 because the 
stops 75 strike the safety element 23 after a certain rotational movement. For the 
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eccentric cam 21 , the result is a restricted ability to rotate around an angle of 120° from 
stop to stop. This provides rapid clamping in the area of the interface. 

[0046] It is possible to look into the hollow space 49 through the slot 71 and 
see a second clamping surface 78 here. It can be seen in Figure 4 that the thickness of 
the wall 79 between outer surface 47 and hollow space 49 in the eccentric cam 21 
increases from top to bottom so that the distance of the second clamping surface 78 to 
the axis of rotation 73 decreases from top to bottom. 

[0047] The drawing from Figure 4 also shows an additional area on the inner 
surface of the cavity, an ejector surface [[81]] 80. 

[0048] Figure 5 shows a cross-section through the eccentric cam 21 where 
the plane of the section runs perpendicular to the axis of rotation 73 and lies in the area 
of the slot 71. 

[0049] The sectional drawing shows the hollow space 49 in the interior of the 
eccentric cam 21 which is accessible through the hole 81 . The second clamping surface 
78 can be seen in the sectional drawing. It can also be seen that the wall 79 between 
outer surface 47 and hollow space 49 is thinner in area A than in area B so that the 
spacing of the second clamping surface [[48]] 78 at the top in area A (in the fourth 
quadrant) is greater than the spacing of the second clamping surface [[48]] 78 in area B 
(in the third quadrant). 
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[0050] The cylindrical area 65 of the pull stud 41 is still indicated in Figure 5, 
in addition to a part of the boss 43 with the first clamping surface and the ejector surface 
63. 

[0051] The first clamping surface 45 of the boss 43 coacts with the second 
clamping surface 78 of the eccentric cam 21 and in such a way that with a rotational 
movement of the eccentric cam 21 in a clockwise direction, indicated by arrow 83, the 
first clamping surface 45 is guided closer and closer to the axis of rotation by the 
second clamping surface 78. As a result, the boss 43 is shifted axially toward the axis of 
rotation. Tractive forces act on the pull stud 41 in consequence through the boss 43 so 
that, in the embodiment in accordance with Figures 1 and 2, the replaceable head of the 
metalworking tool 1 is pulled toward the holder 3. 

[0052] With a counter-clockwise rotational movement of the eccentric cam 21 , 
the second clamping surface 78 is shifted outward relative to the axis of rotation 73, so 
that the tractive forces on the pull stud 41 are reduced. Finally the ejector surface [[81]] 
80 of the eccentric cam 21 pushes on the ejector surface 63 of the pull stud 41 and 
pushes it radially outward away from the axis of rotation 73 so that, in this operating 
position of the eccentric cam 21, the pull stud 41, and with it the extension 33 of the 
replaceable head 5, is pressed out of the recess 31 in the holder 3. This cancels the 
self-locking action in the connecting area between extension 33 and the wall of the 
recess 31 so that the replaceable head can be removed without difficulty from the 
holder 3. 
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[0053] Figure 6 shows a section of the holder 3 and the installed clamping 
device 19 in perpendicular plan view. The eccentric cam 21 is clearly visible inserted 
into a hole 55. The recess 51 with its actuating surfaces 53 can also be seen introduced 
into the end face 52. The set-back area 57 on which the l ocking safety element 23 lies 
can also be seen. The rotational movement of the eccentric cam 21 is restricted by the 
two limiting surfaces 75 and 77. 

[0054] It can also be seen that the safety element 23 is locked by means of 
the screw 22 in the main body of the holder 3. 

[0055] The plan view from Figure 6 shows clearly that the clamping device 19 
is accessible through the peripheral surface 17 of the holder 3. 

[0056] Figure 7 shows the interface of two parts of a tool system in a partial 
longitudinal section. The front part of a tool system configured as a metal-working tool 1 
can be seen here with a first part, the holder 3, and a second part, the replaceable head 
5. Parts which were explained with reference to previous figures have the same 
reference numbers as those given above. They are not explained in greater detail here. 

[0057] In Figure 7, the eccentric cam 21 is shown again in cross-section so 
that in this regard reference is made to the explanations for Figure 5. In the drawing in 
accordance with Figure 7, the replaceable head 5 is merely inserted into the holder 3, 
when the boss 43 of the pull stud 41 projects through the hole 69 into the hollow space 
49 of the eccentric cam 21 and the ejector surface 63 of the boss 43 abuts the ejector 
surface [[81]] 80 of the hollow space 49. 
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[0058] Figure 7 shows that a drill hole 87 which is part of a central coolant and 
lubricant line is introduced into the main body of the holder 3 aligning with its center axis 
27. Sections of holes 89a and 89b which intersect the drill hole 87 run radially to drill 
hole 87. Passages 91 lead from these hole sections 89a, 89b to the annular surface 37 
to the previously explained openings 59 provided there which align with openings 93 in 
the annular surface 37 of the replaceable head 5. Coolant and lubricant fed into these 
opening 93 leave the exit ports 61 where one exit port 61 is assigned to each cutter 1 1 
of the replaceable head 5. 

[0059] The number of passages 91 is matched to the number of cutters 1 1 in 
order to supply a flow of coolant/lubricant to each cutter. 

[0060] Figure 8 shows the two parts of the tool system, the holder 3 and the 
replaceable head 5 of the metal-working tool 1, in the clamped position. The same parts 
are given the same reference numbers, so reference is made to the description above. 

[0061] The only difference compared with the drawing in accordance with 
Figure 7 is that the eccentric cam 21 has been rotated in a clock-wise direction, where 
the first clamping surface 45 of the boss 43 coacts in such a way with the second 
clamping surface 78 of the eccentric cam 21 that the pull stud 41 and with it the 
replaceable head 5 is pulled in the axial direction and to the holder 3. Consequently, the 
annular surfaces 35 and 37 of the holder 3 and the replaceable head 5 butt against 
each other with great force so that a tight connection is made in the transition area of 
the interface, and coolant/lubricant can be taken through the drill hole 87, the hole 
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sections 89a, 89b and the passages 91 to the exit ports 61 , which is indicated in Figure 
8 by arrows. 

[0062] To ensure that the openings 59 in the annular surface 35 of the holder 
3 align with the openings 93 in the annular surface of the replaceable head 5, at least 
one flat 39 is provided on the extension 33 which coacts with a corresponding flat in the 
recess 31 and the holder 3 and ensures a defined rotational alignment of the holder 3 
relative to the replaceable head 5. 

[0063] From the drawings in accordance with Figures 7 and 8, it is again clear 
that the depth to which the boss 43 penetrates into the holder 3 must be matched 
exactly to the position of the eccentric cam 21 and the appropriate clamping surfaces. 
Exact positioning of the pull stud 41 in the extension 33 of the replaceable head 5 is 
ensured by the stop ring 67 on the pull stud 41 . 

[0064] It also becomes clear from Figures 7 and 8 that when the interface is 
clamped, the wall of the holder 3 surrounding the recess 31 is slightly expanded with the 
penetration of the truncated cone-shaped extension 33 of the replaceable head 5. The 
angles of the wall of the recess 31 and of the extension 33 relative to the center axis of 
the metal-working tool 1 are selected such that, as already stated, a self-locking action 
takes place here. The angles between the two clamping surfaces 45 and 78 are also 
selected correspondingly to ensure a self-locking action here as well and prevent the 
eccentric cam 21 from rotating unintentionally and reducing or even canceling the 
clamping forces. 
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[0065] The drawings in Figures 7 and 8 also show that the interface is 
structurally extremely compact and can be used for tool systems with a small outside 
diameter, where extensions 33 can also be used which are not truncated cones but 
cylindrical in shape or similar. 

[0066] It also shows that the clamping device 19 is extremely simple in 
construction and is thus not prone to malfunctions. 
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